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(54) POWER UNIT CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent the deterioration in the ripple 
rejection caused with the reduction of the electric 
power. 

CONSTITUTION: A power circuit is provided with a 
stabilizing circuit 2 which receives the reference voltage 
Vref and takes out the stabilized output (output voltage) 
Vout and an output saturation preventing circuit 4 which 
prevents the saturation of the output circuit of the 
circuit 2. A capacitor 6 is connected to the voltage 
dividing resistors 44, 45 and 46 added to the feedback 
circuit 47 of a 2nd amplifier 47 of the circuit 4. So that 
the fluctuation of the voltage Vref is smoothed. Thus the 
ripple ejection is prevented to the reduction of the 
electric power and the stabilized output is secured. 
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i 

<!:i<>fC^(OaJ:^(SSJC^2<?5UJ:^lHlSS*(B;^. 9fil2S«» 

as^arrssm 2 a^tstis&L^fs 2 o^tti^diss^is ltm 
ESB 1 o flp^. /S>:p. 9tiffiSi<75iti:fj 

10 0 0 1 1 

c « fc)g-r -5 «<i5iE]ss M-r 4 . 

10 0 0 2] 

CO 0 0 31 r:ro=fc5ftflt3ai5iKfi0tB:^(liarofiafa*i» 
^TSfeSi. »*iiB86 3-28822 5# ri^ 

4:^u-5'iE]asj A«asssnTt»4- zwu^iU— 5^ 

iEtaA:^<i!HcStPSeEV r e f SrSttSm 1 «)lf«Si 

u t *noai-riB 1 «>tfi:/j[si»2 2*<K«3nTv»-6. 
tiai;^ S5>->*x*' 2 3^zm*^.i>mm^n&^z^^r^ 



♦*P¥4- 3 2 8 6 1 3 

2 

(0 0 0 43 CC0d;^;5:3c€ftIsiaS2 C=i:n«. ffl:^ h 
9>->*X3' 2 3 CS5n'5«5l7><fifit2 5. 2 6 (rSJIMt 
T$±i;S-li-. Si«2 5, 2 6(;)«fBi]»«,^iJC«±L/i: 
amv n*<M«it8«»2 1 cDjSfflA^ (-) fflltrJftjaa 
nxu-S. Lfc*»oT. ^^ft:{HlK2T«, iEtBX^J 

(+) CJlOA^>n*Sq8«JEV r e f <i;«et2 3. 2 4 
a>aBEVniAtSi!iieiS«2 i-ettK, it«$n, ceo 

V =7 > 'J 7.9 2 2 (r)'^— xaffi*tMJftlM<iS2 1 fill 
fr^lSiiitl, Sq^aav r e f i«;EVn <i:A»l?L< 

sn^wT?**. cco«g*. ta:^«i^2 7 tc',4SBiie<i 

S2 1 lCiE«A:^ffl!l(cai^6n«Sqi«JIV r e f (rtS 

i;/;ni:^«BEvou t A<«i*Dman-5. 

[0 0 0 5] ir-^**, c:iOJ:-5;5:^JEft:lllK2(75;5^*^ 

UT. z(Dtii:fih'7>-y7.9 2 Sit. m^ii. meizm 

«*ttT'<— xaas 2A«JgttSnTt^-2)i:<i:fe{C. 
TjtoT, ::coa:^ h-^ >-:^X:^ 2 3 }*. iE««if^»#c 

14. '<-X««3 0, Ji5y^'S«3 3&t;tnUi?:5'® 

[0 0 0 6] t;::^**. «ifS«iiv c c cofST-cxs y 

3 4lBi|cd«{4i:OT|HI<0«iail*t/h3<;a:-5<f:. xSy^f 
««3 3*X5-y*', '<-Xffi«3 0 t'<-X. T-f V 
U-j^a >M«3 lip-6SS2 8 *3 U5^5'<i:r-S3F* 
hy>i^7.i? 3 5i)i±SL. ZICOSF* h 7 >>'*X:S' 3 5 
*aUTX3 yj^flUSS 3d>6SS2 8 ffifl'vSgAaSa** 
SSn^ili:!:;^*. C<7)3IA«tiS<0>cS^fJ4. 3F^h^ 
>->*Xi' 3 5C0«at. fiPfe. K^>i?X5' 2 3<n« 

3 H:*:€;4ta^«oft*^«LTV>*t«6. -C-coxS-y^' 
ffiW**:*:S<. ■?-(^>X5y5'ffi««:}*r3Sf2bh5>>«>-x 
4^3 5tCoSn.539Aa55tt-e-n{Zitg»JbA:ai*!)T:k*t» 

50 [0 0 0 7] Ctf5J:5lwai:^ h7>v''X5'2 3©ffiW« 
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(3) 

(3) 



4i7ft<»ssn. ccoMf/i^^S4 i(7:)iij:^isii(cm2(73 

tl4:^lEJ8S4 2/><iSa$nTl^ -5. C<7)btl:'Jl£j»4 2 tc 
«. m?3 H^>v'*X5' 2 3 COn^tro 1 ga<0X5 

3' 4 3(03 i:«ffe.^S<l:<75WtCJlffiia4 4. 4 5, 

4 6cOia5illE!8&*<»tSSnTti*. £»)t@4iSi4 1 <75E 
«A:/3 (+) (Wicfi/s> K=*^r •y77'(HlKI?<0Sqi«liaS 

ffljc«iffim4 5. 4 eajii'rflS^ia.^ptc^u/imiiv p 

**!lftJl[Hia&4 7 *^hLXJftiasnTV'»-5. CCO«JEVp 



^ffl¥4- 3 2 8 6 1 3 

♦ <WSqi«/EV r e f <i:l?U<?S:-&fc*. SSft:imK2(0 
M»lt1@^2 1 WiEffiA;^ ( + ) fcfiSJf «ffiV r e f 

{4. se^fkEK 2 wstiaic^sftiass 2 tuffiw^^jEffl 
* a T sa ^ ffisi RSihsas 4 Ailftjg $ n r <h <3 

ai^j h5>v'X^' 2 3d«®|Q4*SSJce^ff-rsS^k: 

ai^fiaft{»±siBS4 w h7>-^x5'4 3 *?s*^w^cffi^D 

3?A S:*«5(cKjt-r -5 C 4: «. 

CO 0 0 81 rcD6afiiKjtnt?viri»^^«..t. h^> 

v?X5'4 3{4ai:^ h7>v:^i'2 3tC«(£:LT*iD. # 
ffitrt4 5, 4 6. 2 5. 2 6 (D#«fixfii* R a , Rb. 
Rc. Rdtr-Si, S^ffitfifiSR a = k • R c. Rb = 
k • Rd (k!4ttS»») Ica^L. I C±-CS#-it* 

CO 0 0 9] 
CKl] 



Vout=Vref 



(Ra -l-Rb) 



Rb 



(1) 



4 3 $:ifiLT%&i4 4. 4 5, A 6 iZUmttmtl, &tjl 
4 5. 4 6(0»««.«PICfeJt-5aJEVp«ffiei4 4 0S 

ffiPST^t/^ttifiTU. c«affvp*JMftie<iiS4 1 <o 
(-) fcSDAen*, -e-ct?. e!?t4 4(o«fit 

CO 0 1 1] 
Cft 2 ] 

V r e f 



Rb 



R<t 



(2) 



CO 0 1 2] <i:;^cS. L/iAt^T. ffitft44C 

<Vc c +V3 a t) 



^ CO 0 1 3] 

mzinf%aitit&m±{Ei»4iz)nfitii:t]mnm±<n^ 

4 3*SaL, Ua:^ h^>'>*X5' 2 3Aitefti-«)«*fl' 
9f\zh'^y-JX^ A 3 *^«{cefa$-ti-Tai;tr h^vv' 
;^i'2 3rofiftI*SSlt-r-5C4:*C*0, K7> 
i^X^' 4 3 <, jRlCfiSfnl^T fc. SSIaaiS 

50 *«/hSl»ro-C. H3:*7h^>v7X5'2 3(^)fiaftI}Cit«LT 

CO 0 1 4] ir^!)**. ;ZcO«!liliaSST'«. «aB#K»P 
.■;St«J£VpeDan36«raSC;i-5. BP-^, h7>vX5'4 
3 rojaftaiiSrV sat. S®«iQ£*Vc c i-T-St. 
P,^«JBEVptt. 
CO 0 1 5] 
Cft3] 



Vp=Vr e f 



Ra-t-Ra + Rb 



(3) 



CO 0 1 61 ^CDfe;J6. «iS«JEV c c tC 'J v 

Cifc;^!:*, 0 7(4, C<;o«ilS[sJS5{::*3t+4aa5«fiEV 
c c -ai^amvou tffS^ttt^^L, Vr«Ad3^« 

1. 4 1 roSB^l'— T/^T'-f >*<Sf . «ig«ttVc 

c «73fi|n*tUi^«ffiV o u t IC-e<D**iKnsci:fc;a: 



ou t o}inAV'rx=&<75)WHic/j-5. 

CO 0 1 7] -eciT. C<7)«g«tJ. ««^©'J yy;!/'; 
CO 0 1 8] 

SqS«J£ (V r e f ) 1 (Oi«4gS (S«it«§» 2 

5(7 1) TStt, ■e<Da:^«:IBloa;/7lElS5 (2 2) SriiU 
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5 

i&om-r«£{t:is8s (2) <>:. 1 ^istiisoAfrgk 

1) t.i:i,\Zf<Dm-hmiZ9i2<Dmij@^ (4 2) $fll 

esfdS^ibiHiss (4) ^^iiA/riiisiiiiss-c^or. 

m^ffi¥aB^it[£l8S<^l»S»2a)ie4iS(^»S[sI8S (4 
7) ;cf^ai$nfc5»Ifflfitft (t&tn4 4. 4 5, 4 6) 
«CfJffiSift«JE<^«nS:¥«-r«^r/'^i'^' (6) 

[0 0 19] 

m:^A<»it^)itssiw»ja^Fn«:iif=j:o, is i com 

m?L^^^m 2 ®ai;>j(El85*i3i 1 Wta^iaBSJ: 0 9t\Z& 
to 0 2 01 -e-LT. aS«^. Ui:'3fiSfti8^±lsI85«3}aia 

[0 0 2 1] 

[^]$&e^] mat. z(r>ftB^<r>nm^X(r>--Mmm^m 

«PS)EV r e f lci£:i;fc*:£ffcm:^*ffiomT'<§r«« 

^tieiss2 7!>tis:S3nTv»*±:it)ic, ^-romatrSflsa 

)EV r e f *^5£ftlHl»2<CA:^f4t<ht>IC*:eftEl 
» 2 IIJ ^ ffi ft «: K? JhT -5 * «3 Hi :#7 gSfn Wit mSS 4 S: 

[0 0 2 2] $:S(klB]H(2{CS2. iE«A^lillcS««£ 
V r e f S-ait-SS 1 cotBSSi LxaHitliSSrES-r 
^1418*3§I2 iJ^flSB^n. C(7?Mf/)iSt§^2 icom:^ 

*'>c->tjcsitTai^fliaEvo u t *it*3ai-rm 1 «?da 

:^jIh1B2 2*<»asn, C<OttJ:*j!alS5 2 2lC«WAtfP 
■ SnTVi%. cODdi^ h^>-:^X^ 2 3 W3 



(4) 1$BB74-3 2 8 6 1 3 

6 

2 1 033£liA^{B(C»if (El8»2 4 ^jf L'T»»iS'r'<S49 
9«£$)^fie-r-S>S:«>(0^J£lElgS£E£-rffilrt2 5. 2 6 

2 5. 2 6»c«a»T*^i;sit, -e<oi'i8i»«,^(ca 

^Lfc«JEVn*t||»jia«@ig2 lOMfflA:^ (-) «»C 

»j8sn«. -e-cJSijs*, jE«A:^ (+) trai^t^n-sa 

i0 «asv r e f ^«0t2 5. 2 6 <7:>«j£ V n £:;»<Slfii«l 

3 0'^-:^««a3iiSftis(igS2 i«aic5i€ii*n. S9 

a^V r e f imavnt^t?? lx<nc«±-5lc:ai:»j 
>i'*;^^2 3a)aui7 5'«t«*<«9W3n. ^f}m=F2 7 
(C(^Stfi««§»2 ltclE1€A;^(lftC»]it6n-&S2ti«l£ 
V r e f tCf£:i:fcta^«mVo u t*<»6n-5. 
[0 0 2 3] ci»«Sft:ia85 2rofJ®c«, aj^; 
h^>'J7.if2 3OT«S?0<*l!i'v<?5»fT*l»lh-r-S/i4&. 

a? m:^ffiftfi$it@ss4«<8SK$nTv^-5. co^mAe&inB^ 

lhIsISS4(c:». Ilt(|lfltil9 2 UC»f£:r-£9 2(9iaffiS 
^LTSnni«i3S4 1 A«SS£n. w<^Si!i«l3l§4 l 
«)Ui*ffl(»cJB2®a:^lHlgS4 2 7it»»S*a-Cv^-5. Z.<n 
a:^lElK4 2K:tt. ai:^h^>v?X^'2 SWnSJ-WlS 
«<;33:3 •y5'ffi«*|s?oh^>>':^^'4 3*<Ka3n. 

rcD h ^ Vv'-X^' 4 3 CD3 U5f 3'i:»«!.^i:C0|BItca» 
ei4 4. 4 5. 4 6(?5a5ll0BS*«»ia*nTti«. 
««i84 lOTiEfflA:^ ( + ) ffl»C}iA> f«^-\'-y7'[5l85 
9<nS¥«J£jli*>SS««J£V r e f*<tt}it^n. -^CO 

M»ii8filS4 l(cJ:«i»«|If^f^T]£ISA:^ (+) m 
©SiPSffiVre f tif L < ;i-£./bi6. 3?jeffc[3»2a) 
2 1 <Z)iE«A:^ <+) fc«3l«|S«IEV r e f 

li. ^^fbcus 2 a)MS(c$jS(i:(i]%2 hmm^ts-iEm 

a«4i»«cKrm;4eafflP^ik[alSS4 «81S L/tr <h(=<t: 

^iffl»B)fit[ii»4«)h^>>?XiS'4 3 s^MWceasitt 

[0 0 2 4] -C-bT. ai:ftfla*al»±I5I854JC*3(t'5«a 
Is!SS4 7(wKBdny^f^JEEffiSt. 01^. M«|it4SS4 1 

<^««iy'f >*a:jeT«fi&t4 4, 45. 4 6«)ift?)»Ei 

[0 0 2 5] Bl±C0«lB£t:i3V^-C, ttfP*WWt--5. z. 

«a[5l!S4 7 03Wa«JE«:»^$tt2 



—74— 



(5) ^BH¥4 - 3 2 8 6 1 3 

7 (5) ^ 

^n. «Sft[ElK2k:JPAen^^Saqi«ffiV r e f b) . +^/X£>i^6(754^^/t'>ir>x$rC<h-r5>i. P 

[0 0 2 6] CC-C, S»i8eg2 l(DX;^-f [0 0 2 7] 

>fc:-5^>7.;6t+»»t.^t><7>i:T«i^L. }fifil4 4. 4* I»4l 

R. 

Vp= (Vc c-Va a t) • 

Ri +R« + J wCR, Ri 

• • • (4) 

[0 0 2 8] ttt^o ;lco^^*. tl3:^affiVou t ti. lO^ [&5] 
[0 0 2 9] ^ 

Vou t = 

Rt Rc+Rd 

(Ve c-Va a t) • 



Ri+Rt+j«CRiRt Rd 

• • • (5) 

[0 0 3 0] ta;^<JIVo u t CO'J y'T'il.US^ ★ [0 0 3 1] 

(Vcc-Vsat) • 

Rc + Rd 

V (R, +ft. ) » C« Ri ^ R. ^ Rd 

♦ • • C6) 



[0 0 3 2] ««(^OW;^fC*3«t^U y^Jl^U 

[0 0 3 3] -eUT. H2«. c:co«iBIsJS4;c43tt^« 
iS«ffiVc ctc*f-r'5di:^aJEVou ta5l#tt*^U. 

S4 ia5y<>*a:;e'r^fc56<OSBl4 4<oeSl®Ra 

aarntf, vssyaowit. «mffiRGttrcfeoTffi« 

S^>^ :7 2 3 ?&^«Sftl L-rSSA«S57i^«*-ra i: t> , »J 

[oo3 4]:*fc, astt. ra)«?Bco«seiaK(^** 

ai^. £%fl:[£]SS2 (cS:9dti;;^S«)«@3i2 i 
tC«. »512 0 1. 2 0 2 *JBITX5 y^'Ti^^aft^n 
ft: h^>v?Xr$^ 2 0 3, 2 0 4 ;i>6>5;^>SE«r*t;5*^«$ 
tlv ah^>v?X^2 0 3. 2 0 4<;0'<— 
h^>>^>^3^ 2 0 5. 2 0 6;5<89:a$nTl^^«. 



i^x^^ 2 0 5<7D^— ;^Jc}iSqi«/£v r e f 

•j»aiH]gS2 4 *^LTU3:^©S52 2mt^^ns^y vitMi^ 
Ae>nTl^*. -tbX. h^>>?:^3^ 2 0 3, 2 0 4(7) 

2 0 8 A^e)Ba-S:^U> h^^— lEli8 2 0 9A^I9iS$nx 

(0 0 3 51 C<0S»I««S2 IICJI. h^>'x7.^^2 
0 3. 2 0 4. 2 0 5. 2 0 eUtKft-r^fca&iO^* 

rlfE*»^1-'5S«dKK2 1 0*<l3:HSn. c:(^)^«35ilg 
2 1 0T'^'E>nfc«aSKfr±*U>h^5-Ii]S»2 1 14 

aUT h5>S^X5^ 2 0 3. 2 0 4, 2 0 5, 2 0 6 

>?X:5'2 1 2, 2 1 3> 2 14. 2 1 5:RZJ«:iaSl2 1 
6. 2 1 7. 2 1 8-C«S)c^n. h^>>^X5^ 2 1 2*^ 

6^«a5Si2 1 0 tcs«35*«?i^ii^ti^^«. -entc 

f£:i;ft::£«gR*<&h5>*>*X^2 13. 2 14. 2 1 
5, 2 1 6*aLTh^>vX3'2 0 3. 2 0 4<:0iSft 
an^. h^>>?X5' 2 0 5. 2 0 6C7)X^ >y3^WJr 

[0 0 3 6] C:<DSftl8®S2 l(7)tti:^H. h^>'>'X 

2 0 8<73a u^^ffl!i7&^*^»r}a$n. 2\z 

»J>h>««3n/::h^>':^X^ 2 2 1, 2 2 2;&<^« 
so snx^JO. Sltrie«S2 lom:^tih^>i>'X5^2 2 
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(6) 

^ (6) 

ttW^n. H^>>^X:$^ 2 2 L (;5X^ ^y^arjch ^>>? 
X5^ 2 2 2cD^-X<i:»ife.«<i:(;5fatcJi!S&t2 2 At^ttk 

[0 0 3 7] 2 2 2<DU\^^ ^ ^nm^-i 

> 3 6 <hC7Dia«c;ia}?[ 2 2 5. 2 2 6 t'^m.mzWi^'^ 
n>ffit?\2 2 5, 2 2 6 ^4'Pfl»<a.«JC^ih^>vX5^ 
2 2 zacXib:^ h^>->*X^ 2 3(0'S-X;^^fi^«S$nr 
Ci-So h^>vX^ 2 2 7conU^5^i:»ife^<>3 7 10 
i:<?3fSIScfr±ffitn; 2 2 8;6?}*a5^n. h -7 >>?X:$^ 2 2 7 
tCciSn^»«5i^iaffiet2 2 8-C«/£CSl«$n>5. S/t. 
h^>vX5' 2 2 7C03U'^^^fflltC}±, h^>v?X5^2 
2 lco-:-X<i:l$^^-r >3 7 i<?5f^{cjf ASnfch5 
>i^X:$' 2 2 9 OD^-X^^fggi^nT-feO. Cc7)N^> 
vXt?' 2 2 9 co/^— X{Ctiffie=i2 2 8 L/^:*)!?!)^ 
?*5t3n-5i:<h t)tr. h^>'>'X5^ 2 2 7'C5SnsaSS 

TSr^^Sja^nrt.^'S, ip^. h^>v7x3? 2 2 9ii, 

\Bm2 2<0)&tif3^h'^>-J7^^ 2 2 1 CO-^— 

{0 0 3 8] tU:^ h^>>fX5^ 2 3 «, nl/i^ 

3^WlCffi6t2 5. 2 6<Oia5i|[nlK4:;hLT««i5^'<>3 
6 irttitS^-f > 3 7 (h<;5f§I{r}gj*SnT^0, ^-t^nU 
^r^S-a5;^3ST2 7^^J^p4$nxLii:/3«JEVo u t 
OUJ^tl^cfci t>*C. ffim2 5. 2 6<;5S«,«JC}l^ftia 
[Elg&2 4^:^LT h^>S?X^'2 0 6 CO^-X i'SftiaT 
^^SJEVn A^tlit? N5>'>*X5^2 3 fCd^tl^tib:/j«SS 

(0 0 3 91 ffi;^gaiaB&±lIISS4<0M«lie«Sg4 ^ 

1 JC^i. SJit4 1 K 4 1 2S:«TX5 y^J^^&^^iaft^E 
n^h^>>?X3'4 1 3. 4 1 4;5^6^i:-5M»i*fd^l2a 
$n, h^>v?X5^4 I 3<;D-^-XA:^ffltw^iai*ajE 
ag;5^6Sm«EEV r e f . S ^ >>?X 4 1 4 <0'-<-X 

A:^iWJcsitii:^[£isS4 2 ^SJE V p e^nr 

h5>>?X3^4 13> 4 1 40JC5 
4 11. 4 1 2 Sr:f^LT««cSaa4 1 5;i>^}*«S^nT^ 

0, ::(0«a5Kja4 1 5 tcji-cj-c^ft^ftz^rr-sKfpa 

^75i^c6n?Pa h^>v?X4^4 13, 4 1 4C7)3Ui7i^i 

U> N^^-IfilK4 1 6/J^fi^«!iSn-Cl^^o :^U>h^ 
^-[1185 4 1 6*i, ^-X • 3U^^**fca(XL/t 
>vfX:$'4 1 7 ^h5>v?X^4 1 ^<DZ2U t7 9m\Z. 
3^, h^>>?X^ 4 1 7cr)^— X ' n U^5^3^<i:^"X«: 
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